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- 4t «. A M 7F g J§g ffr ^ # H ± - ^ - £ £ £ ^ 

m * & - % - % & m he & * o ^»-*^tw^^j»t ' * 

(dark zone) > «nf^#. «Jt-^j»f&4L # ft & #r >£. 
£ ; ^ ^ £ £ $q £ p m t • # # & - £ a£ /f , f 

£«##&.?.7t«4L4l*fr££ . tit t& l& ft £ & , & s£ 

# S 3 # ft: «■ - ft * B B a ill || A - £ Jt & « «» H • 
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Pi « (#W-€*» : MULTI-LIGHT DRIVING DEVICE, LCD WITH MULTI-LIGHT 

DRIVING DEVICE AND METHOD FOR DRIVING LCD) 

A method for driving an LCD. The method includes 
a first brightness adjusting step and a second 
brightness adjusting step. In the first 
brightness adjusting step, relative brightness of 
a plurality of emitting units is adjusted, so that 
the screen of the LCD presents a dark zone, which 
is caused by the brightness distribution of the 
emitting units. In this case, the dark zone 
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I iv,1g*I«d &J&?& Zv T ,'ng L, l G S) DR,VING DEV,CE ' lcd mH MULT, - L,GHT 

includes a scan line which is at the timing of 
being driven. In the second brightness adjusting 
step, the relative brightness of the emitting 
units is adjusted again after a specific scan 
timing. Therefore, the dark zone is shifted such 
that another scan line which is at the timing of 
being driven is located in the shifted dark zone. 
Furthermore, the invention also discloses a multi- 
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& , (#b^^^ : MULTI-LIGHT DRIVING DEVICE, LCD WITH MULTI-LIGHT 

DRIVING DEVICE AND METHOD FOR DRIVING LCD) 

light driving device and an LCD. 
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H$(it!!£)ti*4M'J 



- □#IWiSt£.4fce^#*MI*h: 
a #J : 

a m : 
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i » (1) 

( - ) * [ t 3 ^! ^tf 41^] 

* # B £ ft M*-lft£**«to8 > j, M & . s A £ * 

^ * * > # »\ % m m * - ft * «. a a a m 7F s ^ m * t © ji 

li-ft^^feinl f(dark zone) ft £ £ ft 8 - «. 

e B B SA^Sfj^r^ c 

( — ) - [ & mr «. #r ] 

i f t a B a i7Fi(j,xTI1fLCD) ft ^ ^ ith ffl ^ f 
« * t f i «°» t ' -Tn Pit. ^ LCD 4l « % # A . LCD ft tf 0 ° 0 f 

^ 1 1 i ^ f ^ • m An • & i&%faf%m i %LZ- : i&%x$% 

% i % \% (moving picture images) » Sjtb#itfflLCD^# 
£ II >f & , -t- gj £ LCD ^ ^ ^ ft 7F 2r ^ it /fc **, * 

# © JJl & • it *n A £ m * 'ft *g #)( image blurring) # PJ 
« .• it - M 73 Bl f-JLCD ^t^il7F_L^^^ , ® % ft 

* ft 4fc /iJCRTCcathode ray tube) • 
flo C R T % % ft 2r ^ ft 4 **■ &k m m m ^ ( i m p u 1 s e - t y p e 

display) # sS, • Sitb^^A^JL^^^^^^ffij-rit^^ 
atffg^litfi^l^tl » & m ' f *° # LCD fMt- 
$1 ^ ^ ft $ ^ # ^ 32 ft tf ( h o 1 d - t y p e display)^"^ • 
t^^^l7F^r^^^^F^*Bf . + Q & ~ i & #L it % % ' 

* m. Jfr _L i& & , £ 73 # # ^ & dj ft 
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i » #WVLW (2) 

(blink) & W * • W * ft # ft # # * * 

-A A * 8 # & « 4l ft. it 4i # & # 7t Pel % 'l± itb it 4f 0fl - M . 
a &LCD t ****W*jfc* • # a M M ML «f a 7F 
(impulse-type display):*^ - u & *\ % # 
tit j& ffij • tfc fUtt'^t • * ^ * ft * if *t # # 

* >b it e M * M ■ B Ai*jFti6 4:« At-fbtt^AA - 
A-*fc#8A|ftil}%ftjti W ^(flicker) ^ * . 

* * - * m *b * * * * 7c it fi- M v M . 

A T I* - it«^¥»JA7Ftfi^«)r • I* ifc *b > & ^ # 
m. i& - a * ft ^ A & W( transient) • ^JtEWrt#^| 
^ * & ^ 3 *fc • 

* 75 - t # If 5| o j:b • *o ^ 4* - £ ^ a £ ^ # £ ^ 
& T ' it a s a A ^ ii & M #i Jjl |l _g_ & pq m %L $l® ± 



( -H- ) - [fWn] 

* II ^ _L i& ^ 5| . ^ # ^ g — jf£^r#Ffc;tg 

• f5] b$ x * % JSL b n ^ 

IS A £ J£ & 2r - 



7F >A 
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i ' (4) 
% & % % 

• ft * * 41 it 

it ' & ft ffl 

* it ^ & ft 

it ; ffij > it 

it 4@ & >;f u 

' It ^ & 

tfL » * 4£ ^ 

* it ^ £ 

* t S ± §d 



4<£ # 

5X 



- t it m & > 
it ^ 

41 



2 >t 

tft 5fe 



45E. 
* • 

ft 4. 



& ^ 4& 
f& Bf A 

44 W. > 
itb *h ' 
^ ii 

4& o 
A ± Bf 

it # # 



£1 i® 38- - A 



* m life 



t it 



it ^ 



£ - 
IS jib 

% ffi 
- & 

• it 



#j ts m 

It <K 7F 

& m % 
' it # 
% tt ft 

tt # £ 
ft 4b • 
s. 

Bf ^ » 

? j-x t 

^ W * 
' * 

it # A 
ft ' it 

# m 4i 

44 & *J 
it 44 *E 

£ - 



a ft 



4$l # 

at 
« ft. 



a - 

' it 

ft ' 

H « 

tfl life 

It A 

Ife 41 

It # 



^ it i* JJ6 t& IS 

% n It f 

£ ± - 



^ II 7F 

€ 



■S. # JL 

If it #1 
ft ffl « 

^ /m. 

# it ^P- 
- ^ m 



la 1; 



'J- ' 
it ^ 
^ 41 



it 4® 
it' ■ 

m % 

41 It 



a 
aa 



it it 
& ® 

41 ^ 



6^ 



a 

BB 



JL 



n a * jse t& 3- 

"* V « «. it ft 

* * © it ^ 

i ^ i A A |g 

' 13 itb "sf a >c 

41 B B B II S§ 

^ ^ ' S itb ^ 

W ^ J£ H £ £ 



# it 

* ft £ ± 
4V # it # 

^ ^ B^ ^ 
It # # * 
It A 41 A 

# ^ Ml ^ Bt 
4.% ^ 4f 1% & 

m $tj 4i 4f ^ 
^ t siii 
>r # >i. 

I 4^ ♦ © ^ £ 
A * J£ f& 1) & 

fit ft 4b a ^ 



?i it 

4^ it m Q- % 



P ih i^-tl 



^ it * 4E t& H ft eL ^ 

*J i€ SI- 
44 

fh M i€ 



# it *f- 

^ *J £ ± 

ft ^ «'j ^ it # a it ^ « m ^ 

41 it 44 



1^ ^ * 4i it ^ 

n- t ' it & it 



i^ 

44 & tfL % 
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i • ftWM (5) 

p iB * p ib ft aL * * * ia^^A^ittois « % ^ m ^ #lj , ^ 

itt,ii^ft^^ . *fe*«i-r«4: «t * m 3* . B 

* • ii « itb * & ^ it^^^j^Tt^^^*^ • a ft t* # 

* * * 7t ^ «. A ffi 7F & * « © _L tf] % J* ^ £ ft _ gg. 

* • *t4L > *'J ffl * # ^ £ £ ^ jjg ^ n gp -g- ^ ± ^ ^ 

*W«fr*.#*S*/9f-fctojt*„a** . ® it »T « m $L ® LCD % 
( ) ^ [ 5f 3- ^ ] 

a t m * m & m m ^ > taw******:* a a * g « 
t • tt^i^g # & ^ - ^ & $ fa . __ m ^ ^ % a - ^ 

& * IS f& H (dev i ce ) - tfc # & « & #. i ;£ 41 ft 1® # & # 
^ ' t-t^^/t^i^fcf-iftf - ft gp # - # * J)L 

£■ ( CCFL ) • t£ 7F & # * ^ n & j& If ft & - itb ^ • * 
«fe « * • tt >fc A A tf 3S #. ^TFT-LCD . * * * * # ^ Jl T 
5^ ^tIg ^.(direct back-light unit) ° 

^ i) i m ^ ' ik m ^ n m & & j* m 
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JL • (8) 
1 +q ^ m » q> 0 • 

* -L ft UL ' * ^ *. # W 4l «. a B a ft * n m % * * ^ # 

^ & *t ff « £ £ - eg- 9 . J*&i***«jttttt*»*.# 

*S 4*. /* £ flt * . BA7««jtBLCD»flL«*^^^i|^ 

***** ° * * ' * * * * B ^ «. A ft g JK ft # * ft 

* & * ♦ i& 48. • ^ ^ • £^*#^4L>fcA«7FiiJS6ft;5r&- 

i& *# f# |£ ® 1*3 ' & ^ ^ # j& ^ J_ £ • 

*T*ttB4-B8**«tftWtt*#^:*.*A*7FS 
^ 4 «fe #J • 

*» m 4 ^ • * # ^ >& & m n # & ^ - A jf: & i * 

- ft * * Ifc « **2 * -£*S**ftS3 . A - * * * te4 • 
t£ ft ^ & 1 ft A £ %L & & # ^ & ' & itb # # #J % #j 

& > ^ ^ f ^ ^ t ' % ft 7F & 1 ft & ^ # - f jft & i^ig 
A - # 4w & -II ft i® 5S- ( ^ £ 7F ^ S| t ) ° i ^ | ,^ f ^2 

ft ^ « ft 7F i « it . m a * -J # ft 7F & ' jl j. ± - & *t 

4m*itt^it**t&si3t • t* t it * fe.4 ft tSt i£ ft 
1 ^ & > £ ft JL # & & ffi «• it # ft ' ^ ^ f ife frj t ' 

*J*««* - b 5 m * ft t* # it 4 7t ft * - jl * * m & m 

'ft • 

tt*fc;»**&83 ft * tft t it « Ie 4 t it ' * ffi a A 
>^ tfl & • 1* # 5c >A tfl fit #. ffl a ^ J$e # it 
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i « #w«tw (9) 

**(*|*tt**»*g) , t££ ******* 

** * * B * * * * * «. # m & « * £ >% ttstit 

>£A-Mcurrent level of AC signal) . fl& ft tt # # * # 
it 4L * ^ ft # g . Wfttt^#*#>b«M***4R^«^ 

^ • *» n 5 m tf . * # 4l a ii * g ^ ^ £ ^ j,g ^ g 3 # 

& * 4 it « #. * ff- £ jg j^31 * A - * to 4$ *J is ^32 o 

* * &m*3Hk& »} & ±- m ft , ^ ^ 

*tt#**te4 4L#jfc#/t*ift . ts £ >% m ft « * u « *» 

tt*-fttt*|5efS.32^.^*j^tt^4 R a f |- 43e j S .3 1 t 
tfl ftP ia * P ib 4. * 4 ft m J&31 t ( tf #- # H6 m tf) . 1* 

& Ik Mk m ftp ia > p ib i^tt^tfriaw ft * t* «t <t & f.j 

5S & 3 2 #r l£ f 'J • X * H 5 • ^ i f ^ t ' 

*J ifi *3 2 * # |fr £ N M to t7M& til ft ( p. > p.. - p , PvK ) , 
J- tt it Ol *j ig 5^32 ft 4fc**tt**F**fc«*s./*f#^*. t& 
MP # tfl. ft *. iff ^ ^ *r & to \7) & ta ftP" ia * P ib ^ # ^ it 



3 11 * A - i£ #. # J§. Sf. 7t 3 1 2 • ^ i f 8|4L f f & #j t > f ^ i77 
7t(switching unit)311ft&>£*i55£f!c-?-f;A*t - Bl 

* * IB. ' * t t* # t PJL 4L - J« ft #J f S*. ^ * % % b% ft Z_ 
& & • t£ # t fig. £ - *£ ft ^ #J &. %% & fa & f.j jg 51-3 2 t 
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i « &W%LW (10) 

it ■ it 1* 4t « # tg3 1 2 * ± # * - g a g 3 i 2 l A - * S 
• • B 3 1 2 2 *r # # ' *ti*«&83122*.ffjj**fr;M*ttt04ft 

_ # 70 3 1 1 ^ f a B a It 60 % & f ^ . ft, ft , % % ft ^ ^ £ ^ ^ 
4* - * * ' tfc to ^ * 7t 3 1 1 *T * * MOS « A It 4ft J& 

( 7F ffil ) > • tt It 4t 4fi *J se-ifc.3 2 m dj ^. *t to * 

tfl ftP ia * P ib m U *E f-J t* ^MOS f a 9 B ^ ^ ft] ^ c 

*o ffl 7 #r 7F . f 4 f ^ | a || ^ g ^; ffl ± ^ ^ a |f 

l**#***9*.*&«|* > jj.J ^ # 1* ifc <fc & *J 3& ^3 2 m 
A£tt-teiHfct0*tii ftP ia * P ib ^ * ft it ft & m 7(a) ?f 

£ iff m 2 m * t * * jp. TtLi 4l * a m ^ . x> j »r * ts 

*tei£*Jifi*a.3 2/tf££.tt--ifa*:tet0*1R 1 ft P ia - P ib ^ f ft 
^«8#£IB7(b)/9f7F4Lf-ftit*itB^j^^iB7(a) m ^. * 

ft it *j *p • *b . # & j?. 7tL i+1 4L*A«tt*isi*^r* 

3 - & & <fc tfl ^ tfl ftP (m)a * P (m)b i it # • jtb *h • *» ® 8 #r 

• f£ £fc Ml & f -J m 3 2 & ^ - *t to tfl tfl ft £ ± i® i& 
321 * A-^JL®^^f'JiI#i^^322 ° 

. t£ & to tfl & tfl ft ^ £ m S&32 1 4- #. ^ fr JS J&3 1 

t it ' * if. ffl a 3* #J J. ± - ts. & ^ & m it ft Jl 5© s&3 1 t frO 
it to tfl & tfl ftP ia * P jb o %p A % ej # ^ ^ ir ^ ^322 #. ffl 
ja&fNi**ttotfl&tllft£<j L iias&.321 . ji^^^^l^fe-f- 
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J5- « tiWULW (11) 

- ^3 2 1 m A £ 4i $k ft. \a * tTL ft tfj ft ^ it m • ^ +. * <fe « 
ffl. ft & A t * ta ft • 

* Jl flf i£ • 4 ^ ft ^ f t la i 7F i 4fc M & 

is *i *. £ ± ?i it fe *a <t t « - #*5t*i^riw^.it <t ^ » m 
ft ' a it ' ^ & % & m & & & °4- it ft n % & > « 

Bf # ° ^ t 41 > *'] ffi ^ # B£ 4L a B a ill 7F H ^ J. ^ - » 4 
^***4L#^<jl/Sff^^Jt4LBt^ > S ifc -J" i£ & S LCD 

II- K tf 3" ^ m it /£ &] 4 © & #1 • £ *b > * 4l # afl ^ ^ b b h 

SSjf g#M6Ui| > ^«&*J#&*7t^fc&$Mb-£.i£tftt 
& m ' * # * M gfg % H A £ o 3 ^ , ^ ^ m n m ft 

A ' ^ ^ t ^ t ' # W 41 «. & II a 41 £ & % jib t& n #. 

sfc ait<st^r^,4£*!i*.^^.^iitfe^ito-5rt« - * >f£ it m *r 
4i $t & ^ ^ m ft ' m > # B ^ 4i B a a gg 7F n 4i $, & & m % 

a _l # m 4s. # b ^ 4i 8 B B m ^ n it & m % it & 4i n & 

ijLW • ffij • i ^ ^ # 4: I ^ i ,|| ^, g e; ^ ± i| f ife#J t 
* tt « W ' ^ 3 & * i£ ■ tt*M^ffl4L| 7fc**ftS^ 

*o m f a f 4 • 

a <f± - u&iu fr. -tt # • m. m 

4^«-^4i##^i£^ • ffij Jt it fl- ^ ^ ^ ^ g , ^ 
it eL ^ ^ ^ W 4i t tf # #-J %l m t » 
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IB 1 ft * # & £ * ^ ^ ^ b b w ^ s % ^ ^ ^ 
>ft S. IB • 

Bl 2 #. ^ B£ Z_ a B gg ^ || _^ ^ ^ t I 8^ H f it 

^ * j$L ft M ft iSL W m ° 

m 3 ft & $- 4i & b b b ^ 7F a # ft & ^ % B^ # ^ & 

ffl 4 & * # B^ 41 B B a A 7F a 4l # t 'ffl • 

m 5 ft % m m. & t « *j «. a « ^ a * & « « ^ 
a ^ ^ ^ ^ t @ o 

n 6 ft ^ «■ ^ 4l «. b b b m ^ a 4l £ & & j$g n ^ ^ & ^ 

M *3 ft. 41 st «y§ si - 

SI 7 ( a ) A SI 7 ( b ) ft * # b^ 4i * b b b II ^ fi 4i £ « 16 ffr 
"S4iitifc«*>J5a^m^±4i*t'tt: ^ & tfl St #j "b^ ^ tft w m • 

m 8 ft * # b^ & ^ ^ ^ ^ t^ a a B i^ii^n««i 

% % — 2r J& tf & ffl 

/t # # Sfe 8L b^ : 
SOI 

so 2 % ~ % & m & m 
s, ^ i # ft & 

S m m ft # ft & 

S n ffnft 49 ft .it 
Lj * i m # 7t it 
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i m 7F hbl 

- 2 m 7T> % & t &. 

3 z & >& & th n 

31 fa j£ ff- M i€ & 

311 fcj ^ # 7C 

312 * & m * 7t 

3121 • ^ m H 

3122 f £. ft 

3 2 & fa & #'J ia s& 

3 21 it to i77 & tfl 1£ A ± m 3& 
322 & $}3£$.m& 

4 t & « & 

9 ^I^^^T^^T 




i > - « at B % m s m % * * . *ttta B a i^i(i^ 

> - « 7F 4S. - A - * * « ft H( device) . t* 

. t * « * ft tt * <& * * * * * 

# & & ' f£ ^ B B a .41 ^ H 5£ ft # * ft ^ ^ : 

^ i * ® ± ^ 1 ^ ^ I J£ ^ B| f . f £ 8f # ft Jt - 

« ft 4l jf ft Mi ft fa 1. ; a &. 

- % - % & m & m ' -ft # & - £ # B f . ± % i% & t& $ 

t o 



* ^ % % & m g t , ft $ m ^ n $ ^ ^ ^ t 

3 * *o t ft ■* *>] le, ffl # 2 II #t it >& a B a II §§ £§ ft >5T * • & 

1 1£ # ^0 f. it * & ^ m f$ |g, n ft ^ ^ ^ # ^ ^ k % & * ^ 




-4 * in t If * #>j ft H 9 2 £ ^ ^ ^ ^ a ^ ^ g ^ ^ , ^ 

5 - t tf # *.j ft ® % 2 in ^ it 4l B B a m 7F n m % * * . £ 

10% • 

6 * in t *fr * #'J ft H g 2 * m i& ^ «. B a B ill 7F g « *& * . & 

10% • 

7 > ^ t ft -I- #'J IE 111 £ 2 ^ -m & %L a B a <Eg 7F 8 % t& 3" * • * 

8 » in t ^ ^ #ij ft m % 2 m i& ^ «. B B a 1 i ,|g & > & 

t«#7t*7t4L*^1BI , |-#. a # pf- l& & m f$ ° 

9 > in t tf * M ft ffl ^ 2 m m i£ & a B a & 7F H II % # >4r ' * 



10 * in t tf * ft |S g 1 Jjl #f iji ^ ^ B a B ^ |f .|g ^ , 
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11 * *. t tt # *i & 11 $ i o * m it a a a tf n m 1st, * * > 

12 * *, t ft * *] %l m % 1 * fifT i£ % £ II * i§ -II ft # * • 

10% - 

13 - ' f t a B B I i > £ & a ^ 

- * * *L ' to * * *. it * # & & ; 

- II it % $L % H . to * t* II 4S. * St ' m U £ 44 tt II 

- # & & fe' • #«t*M*«7F*L4Lft"» * to * * «. & 48 # & 

7G • 

- £ * ft « % S ' to ^ HE t it #| & t ii - * to JL £ « *t til 
5c >& % fl 5fe - f £ $ aft tft ft to ffl a ft Jft *k Hi & % ft - 
f£ £ £ & % ft if to & f£ II ^ «, t*4i t£ & ft # m 
ft # f$ £ f£ % £ >in. f fL ft ^ -f jft A 'h • 4£ f£ # * & 



14 > io t ft * *'J & IS £ 1 3 m ft it ^ «. B B a II tf ft • i t 
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* » tUMMHiSffl 

■ - ■ « aft a * . 4*««Pf-*m#A4L#*#7t^*A ' # « - 

>jr u tfi ft 4l t an a * ma • jl * 

fa ft • 



1 5 > *o f tf # #] ft S 1 4 ^ m jfc 4L * a % m "tf H > £ t # 
***.fc£*.l«|*J£fflto^$M* * it 4i & * A 4i90% 



1 6 ^ *n f ff J. ft jJI g ! 4 ^ ^ ^ ^ ^ a a iM -. m , £ t ^ # 

7& & 4l 9 0 % W T J- 0 41 r-i • 

1 7 - *» t ft * *J ft H % 1 4 31 flf it 41 «. Ja A 7F 5 ■ * t tt # 

* * it m ft 4i % JSL A ^ t£ # ^ # ft % & * A 1 0% - 

1 8 > *, t tf # *>j ft n « 1 4 m it 4i * a ii * s§ ' * t tt # 

* * ?t m ft ft 4i & A ^ 4i 8P # & 7t at 4i 1 0 % ° 

1 9 > 4p t If *.J ft m % 1 4 m ft i£ 4L «. e B a If 7F ft ' £ + f£ # 

& ^ tl 4i ^ & m ft & a m p?- -fg, 3- 5^ m ft ° 




20 * * * ft * m &m m & m it % , ^ t t* # 

P£ 4fc « P£ 4$ PI- 2r 5^ m If- o 



& * 70 41 5. 



22^*it^^.^i||£B»134imit4L*A*7it8S • * t « efr 

# 4i £ £ # J. >J? % i& at # a ^ £ ^ 4i ^ & 1 0 % • 

2 4 > *» t tf * #4 $i m % 2 3 * ft m. 4i «. & m ^ n • *ttt* 

2 5 > 4o ^ tf -i- #■] jfe m # l 3 ^ /9f i& 4i j| ft tf §§ . & t t* £ 
& * 33 & ^ : 

&iHBl4&jftff-£igil& > & ^ #J £ £_ - £ >7Sl tfl. 5fe • JL ^ #J H 

f £ ^ 4i f ife f it f i| ; ^ 

- it to & * 'J is sg. ' #. ^ #j # t& % $k a & m 5S- € it ' it 3* 

#J J. £. - & it to -ttf ^ tfl «, 5. m S. ft & iS «&- t ' 4- *t 
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